Inertial Wheel Pendulum (IWP) is a planar pendulum with a revolving wheel (that has a uniform mass distribution) at the end. The pendulum is unactuated and the wheel is actuated. Our main result is to address global asymptotic stabilization of the inertia wheel pendulum around its up-right position. Simulation results are provided for parameters taken from a real-life model of the IWP.
Introduction
Inertia Wheel Pendulum, depicted in Fig. 1 , is a planar inverted pendulum with a revolving wheel at the end. The wheel is actuated and the joint of the Here. we show that based on a recent result of the author in [l] , the dynamics of the inertia wheel pendulum can be transformed into a cascade nonlinear system in strict feedback form using a global change of coordinates in an explicit form. Then, global asymptotic stabilization of the upright equilibrium point can be achieved using backstepping procedure. 
where g I ( q 1 ) = -mosin(yl).
Due to the fact that the kinetic energy of the inertia wheel pendulum is invariant with respect to the group action ent kinetic symmetry and according to [l] one can 
Conclusion
In this paper, global stabilization of the Inertial Wheel Pendulum to its upright equilibrium point using a nonlinear state feedback in closed form was achieved based on a key global change of coordinates in [l] .
